Abstract. This communication mainly covers investigations on the dynamic characteristics of forest diseases and insect pests' model which has a forest age structure with disease rate change functions. Firstly, the age structure model with partial differential equation with the function of the course is established. Secondly, it proves the existence of non-infected and infected steady state model. Finally, the stability and asymptotic stability of the steady state are discussed, and the condition of local asymptotic stability is obtained.
Introduction
Bio-mathematics, as an interdisciplinary subject, is attracting a large number of researchers at home and abroad to this field and has achieved a lot of results. In recent years, the study of forest diseases and insect pests is one of the hot issues; many scholars are of common concern. However, most mathematical models for forest diseases and insect pests are described by ordinary differential equations. There is little literature on the dynamics model of infection age structure of forest, and there is little discussion of the disease rate change function. Therefore, this paper presents a dynamic model of forest diseases and insect pests with infection age structure of forest. On this basis, the existence of the non-infected and infected steady state of the model with disease rate change function and the condition of local asymptotic stability are discussed.
A Model of Forest Pests and Diseases with Infection-age Structure
Our model considers a population of uninfected trees, ) (t T , the density distribution function of the trees by the age a of their infection, , and the rate of removal of pests, c ( 0
as "disease rate change function". Accordingly, we put forward the following forest disease and insect pest model with age function:
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Stability Analysis
To determine the steady states of the age-structured model, we solve
It is easily seen that one steady state is the non-infected steady state 
Is locally asymptotic stability.
, and
The infected steady state  
is locally asymptotic stability. Proof: First, note that the general solution for * T can be immediately determined using characteristics as
Substituting (6) into (1), we obtain
We can write (7) as
Where 1 1 
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Taking the Laplace transform of (11) we get, 
The characteristic equation of Jacobian matrix at the non-infected steady state
The roots of this equation are
, and solutions of 1 ( ) 0
There is a non-infected steady state, so that only when the non-infected steady state
exists, it is locally asymptotically stable.
To study the infected steady state,
There, we write
This yields the value equation
The same as is constant, we analyze the forest diseases and insect pests model which has a wage structure of forest with disease rate change function. We obtain the conditions of the existence and the local asymptotic stability of the non-infected steady state and the infected steady state of the model. And when the infection rate of the tree infected with pests exceeds the threshold, the non-infected steady state is unstable.
